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* bJfOZ ni£ffc^i&fug£»ffi$-t*:a 0 GaAs=?>^^ MfiKffM 

[0 0 3 0] 

Hi 9 #^[11 1 OC^^^i^:, 10%HF (#{bfcSt) f^HJ:0> 
A 1 Asill 1 2 4 ^3i^fitlt'|^*i-^o A 1 A s 1 2 4 C^t^7 

> 7*mmi, AlGaAsll 12-1 14, GaAsilll, 115, 1 

2 1, 12 2, aOTx y -f- > hy^fl 23 .x. y *f- > ^IStCtfc^ 
te&K:*:§v>o-c, A 1 AsflJUt® 1 2 4*jii?ll!ii:x7f>/ti;i:* , "Ci 
& 0 itlCJ; *) , LEDXH°7^VA10 3^, LED^kT7>f /UA*iatffla&R 
1 2 O^^ffl^i-^ fc^priSgtC^-So &i3, I(7)LEDx^7^^Al 0 3^1 
< 1"£ £ & tc N JtRWMRtLE Dx-tf-7 * ;l/A»jtffl!6^ 1 2 0 jft^fO 

flilf, LEDxt'7^VA 1 0 3 0i|)l£3 0 0 ^ mJ^T, 09*. 
fi\ 5 0 yum^IJtt-r^-<b75 J M^ Lv^ 0 Z.<T>tz*>\z\±^ 0 1 0 *i& <fc d 
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I:, fgW i^so^mtiSi^t:, # kf * * v ^ ;Hg 111-115^x7 
■T^^U »1 2 5«Ufc{ 0 *1 2 5 0Mli, iiii«l/yx 

LX$3 # , 'J^@t^7KH «t «9 7 > ^"t & "7 * h'JV^7 7^I 
Sia ») fi 1 -? o mm^M. AlGaAsil 12-1 14, GaAsil 1 1 
, 115, 12 1, 1 2 2 li, x«;f>^t4^ ( A 1 G a ) InPx^f> 
7'*hvy°mi 2 3 Wtii 7 f > ^S^a^O-C, ±®^i$il 25^i 

•7^>^ffMi-^F^(;?t^^i 2 i 4-epj3ii-*<D*|»ih-r&c:i:7& J -e#*o 

?ti 2 5 ^mi-^{z^tz^mf^^m^±<D^mm^^h^cibm^Ltzm 

&t Lfc&K, Ml 2 5 «LtUv>o 1125 Zl&lR-tZtzitXDy* h 'J 
V, xyf^/Ig-p, iftl 2 5 ^tnjt^Uy^ hYX^fotll 

v> 0 ?ftl 2 5 £ffML*:^ HF^tcj: ^x-y^^^-r^-t^J: 19, A 1 A s 
SJfcJi 1 2 4 Sr-x-y-T-f^U L E Dx tf7 4 ;P A 1 0 3 *mffi-fZ> 0 &4b\ H 

1 0 a 1 a smmm 1 2 4**«$*L-cv>*tfcsi (x^^^) 

*lTl»S* f , LEDx^7-f 1 0 3 *filif LfcttSg"C, A 1 A s f mm 1 2 
4(i^tc^^tt^>o A 1 A sflM® 1 2 4 ^iyf >m*Lf:t, J- v * 

Km.fcK&hi&m%m*mto ledxh^^vai o 

3 WfHJBt K P£ L T , LEDxt'7^VA^M Wit & IrLEDxt: 
7 ^;UA 1 0 3 ±.lzmi&^ttf^£Z>o #!JxJ£\ LEDxt°7^^ 103W 
± K3t«H* *rK*t LEDxt°7^VA £ ,00 x. (i\ Jt£iR* 
fCJ: ^#^ s l£tt^nfcL EDxk?7 -f * ^^1 0 2 ±.\zfe 

t&U BrSO&fiKflfiOfttfaifc^ifco LEDxtf7^l/A 1 0 3 

[0 0 3 1 ] 

HI 1 (a) frb (c) £T?W\ »10HJfe^3K^*LED/K»IC«# 
f'^10 0 0*fttlBl&#lg 1 0 4 0^it7 0 n-fe^^«B&^tc^i-»fM[iI-C^)^ 
o *«0ji&^m 1 0 4 fclx.tf. S O I « 1 3 0 &JBv>& 0 S O I 

&Ki 3 ot±. ^>m*Li 3 u, -eo±(cf^^tL7^a^^s io 2 i 

(BOX*) 13 2<h, Z<D±\ l zfci&2tit2i'i) =i>m (SOU) 1 3 3 t £ 
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#i-*o UaitwRIL-CIl, Hll (a) «t -9 y'jr/fi 

3 3 0^1S#iS^iL«iattl 3 3 aWtSo ^i:, 11 1 1 (b) K^Sfi* 
i^tc, S i O 2* 1 3 2 &$lxJ£> HF$-ex7f>/U EI 1 1 (c) izjp 
$*i&J:-9 y'J 1 3 3 fcfHJKiU (frgtlttf) 10 1 a_ttcR&»9ft 

fc*dW ff , y'Jn>|13 3 <Dmmv>tzit><r>x- v * > Milf, HF, i:±o 
Tflfe*$*ifcv*J: n 2> Z hii*m.* Lv> 0 ±^I<tLEDxt°7 * ;VA 

OflM, Htfj-hlllDctoU, HflHaKSr^R-r^^too^aJlSrviJ n»l l 3 

tK, fllxJf, 0Ox.tf, K^iRSfHJ: *)i8t«LT, ^^tfi 

[0 0 3 2J 

OKiiUiT, Ml 0 1 ±Kfli!i»>ffrit'b;HfcL EDxe7 * 1 0 3 tif@ 
§1 1 0 4 Ofgtb IC 1 0 1 b^y h'J V^77-f J£#f K <t f) ffM $ *Lfc» 
M^IBSUffiUS 10 5CJ: »9 ItWCii LX of, LEDxt:°7 -r )V& 1 
0 3 &£/*1*II!i&»§ll 0 4 tC7^^sK> KfflO«ffi/f-y K£«*tt v> 
o Z<Dfzib, LEDxtf7^f;i/Al 0 3MI«Mil 0 4i:<OSf^/h$ 
<-C§. -e^lS*. L E D/ISi I Cl^f 7 7° 1 0 0 <7)/J«^Mt I ^0 
itz, LEDxf7^Vi,l 0 3Mi«@I^IIl 0 4i:offif^$<tl 

[0 0 3 3] 

s m 1 <DmMfm^i%z> l e D/msb i ci^-f 77100 k «t * 

*R1 0 l±{3l^«9#lt^n7^LED^ti-7^^A 1 0 3 fc3£Kl 0 1 Klfi Of?Nt 
fcnfc*»lsll&»lll 04^7^'j v^7 7^i!:j; D^J&S*ifc»Ilo 
IHglJKS&S 1 0 5 «fc »)t^t:tiiLtV^<7)^ L E D^t?? ^I'A 1 0 3 
S.t^fcftlHS&iiflgl 0 4<7))f^f(n'M^V\ iOct^lC, LEDxt" 
3^^*^(3l^Ml 0 4 OffS Of, ##3* 
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[0 0 3 4] 

zbiz, mi vymtmm^i&z l ED/mm i c«^f ^ioocj: *u*, 

LEDxt?7^^10 3 106t, ittUKffMl 0 4 collie 

c i o 7 — isf— tcitj&i$-frrv^oT, mmmm 1 o 5<oji£ 
£M < - 1 ^-e § , mmmm 1 o 5 o^tit^a <t^it^ t |s 0 

[0 0 3 53 

s?>i:^:, mi <Dnm.fmiz4%2> l e d/iekj i cm^ ^loocin 

[0 0 3 63 

mi 2 a, *ztw<om 2 oii^in§i,iiiif t uwled/i 

[0 0 3 73 

Hi 2 {C^Sti* £^ i 2 L E D/II) I Cl^f 7 •/ 

15 0l±, LEDik°7^ )VA 1 0 3 t &flt|alj$$flg 1 0 4 fcOpgoSSl 0 1 
±C«t4*tf|.^^4^ft 3 f«T-fI^l 5 1 *mx.ti&<r>fri)K El 3 (gl?>IS 
Jfc^SQ LED/mW) I Cffi^y 7*1 0 0 tffije-f^o EI 1 2 Utf 

£ti%> L E D/WWl I Cf^-f y "7° 1 5 0 O&^Kti, f9&UE#Ul 10 5li, L 
EDxii7^^ 1 0 30LED 1 0 6<7)MM^1«1 0 1 Of^«T-fI 

tii5i ±immLxmmm&nm 1 o 4 ©fflsua^ifij* 1 0 7 a i-eo««c 

l&m,Ztl2> 0 mi 2l<Z7jk£titzLED/mMl Cm^yy'l 5 OKXtlli, (f 
KT-Ml 5 1 ^Hx.7^c7)-e, LEDik°7j^A103 t *MftlH&$i8g 1 0 

[0 0 3 83 
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[0 0 3 9] 

<i3 0ilfi> 

IH 1 3 t±, MB^?)i3 Oltef li:§l,^M^ti: LTOLED/I 
Sd I CH^f-; -7°1 6 0 0— SB«r«EB&Wtw^i-spi5g|-c*-6o ttz, m 1 4 (i, 

0 1 3 £ s 1 4 - s i $WiX~®&m*my&$)K7F-$-Mmmx*hz> 0 m 1 3 

[0 0 4 0] 

. m 1 3Mi 1 4 K^Sft-SJ: -7 *3<0*ltiii:ft5LED/iftIC 
Mf'^l 6 Ofi, «1 0 1 i:LEDxt?7UA 1 0 3 t^F^C^^^l 

1 0 2 *fitx.-CV*fcv\£0*J&*, 03 1 OHJfi^) tc^^tt^ L E DXIE 
lb I Cl^f7 7'l 0 0 fcffijg-f&o 0 lW±ItLEDxt'7^l/A 1 

tic* mm^m^mm mm) nct^s-So a&H*®* 

W-^\h%> L E D/IEIi I C^-^-f- y "7° 1 6 0i:iiilf, ^Ji/|0^i:#^ 

LED106 oee^ijfi® <h .lEftb I C 1 0 7 <7)I£?iJf£fi <7) 

[0 0 4 13 

[0 0 4 23 

<t4^HMl> 

111 1 5 fi. ^:|§B^(7)^ 4 <7>|£MBSU^*¥$#1g^fi^** L E D/Mffl} 
I CS^fy 7 1 7 0O— fflJSrRftWtc^-f^FMBI-e^&o Bl 1 6 »i, L 

mSE# 2003-3076486 



#M 2002-329273 



^-v: 18/ 



e D/mm i cm-t^ ? -f 1 1 o <7)-g^ffiB&^^^-rf4tiiaT^ *k 12 1 7 

, IU1 5 1 7 -S 1 y^T^^M^TOW^^i-ifMElT^^o 01 

m 1 6 ^isv^T, [i3 (mi^mmfm) <Dmfctm-ximfc-tz>mfc^ii. 

[0 0 4 3] 

in 1 5 srai 1 6 s * ■? n 4 <Dmmf*mzffi2> l e v/mm 1 c 

a^fy^l 7 Ofi, ^ 1 0 2 ±K*t»>L E D-X-tf? -f ;UA 1 7 

*rr* j&tf*, in 3 (^i (Dmtmm) l e d/««i i ch-£^ ? -7° 1 

o o trnm-tZo 

[0 0 4 41 

HI 1 7 [Z.7T^*iZ> X 7 JI, L ED^tf-7 4 )VA 1 7 1 (4, GaAsil 72± 
plA 1 x Ga i- x Asll 73, plA 1 y G a i - y A si 1 7 4, 
nIA 1 z Ga i- z Asil 75, SO'nIG aAsil 7 6 SrlHKffMLfc 
ffit£t#o 0 nIGaAsil7 6±CliiIll 7 7^1^^, ^(DffiUU 
frbMim I C 1 0 7 OvrHU3c 1 0 7 a i-COfil«Uffl»UE«Mi 1 0 5^j££ 
ntv^ 0 ±|^fOAlMli, x>ylo z >y (#flx.i4\ x = z = 0. 4 
, y = 0. 1) tt-5;h^l-5 0 f:f:L, L E D J. \£y i jv A 1 7 1 Ofifit 

[0 0 4 5] 

$ 4 (Dmmm^&& l e D/mm i c*r^ * 7 1 7 ok * *u4\ ledx 

fc'7^;VA 1 7 1 < ^iSnrv^O-C, LEDxk'7UA 1 7 1 <7>|& 

b^&&£&*u o i<Dm&mm%Lttf±&<m%2>®'&Kmm£%t)&2>. l 

EDi^7>r;^ 1 7 10rt*Bt£27 4r<ia*-e^ LEDxk'7^^ 1 7 1 <D%l 

tin cm^-yy°i 7 o cd mm&zisi z>z t* s -c§^ 0 

[0 0 4 6] 

£ fc, £4 (7)tIiiCiS L E D/mW) I Clf ^ 7 0i:i *U4\ L 

EDxt'7^VAl 7 1 $ < $ frTfc 19 , $ v>(7)-C\ L E 
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[0 0 4 7] 

$ <b %4 <DrnmtMK&z> l e d/ieuj i cm&r yf\ i o *ui\ 

LEDxt'7 ^A171 i { **iWW*Jffc4i'^ , C 4 MJBft&Jf 1 
[0 0 4 8] 

[0 0 4 9] 

<#5 0HJfcJ&J&> 

01811, ^^om5 0^m g J;#^#^#«^e-e*^LED/iEll) 
I Cm^yy'l 8 OO— SP=Sr«B&WU^"t^«BI"C*«6o ifc, 019(4, L 
ED/iil cm^yfl 8 0<7)-^*«B&WH^i-¥MHI-e*)^o 
[0 0 5 0] 

hi 8K^$*i& i^t^ m5<7>mMftm^i%z>LED/Mmi cm^y-y 

1 8 0(4, mmi 8 1 :»iKl 8 1 0^®tclA»)#tt<bn^:v- M£<7)# 
iMI-C^-SLEDxk^'f;^ 1 8 3 fc, «1 8 1 ^IfKfl* •) #lt fcft 
h#©¥##»§S^*&£f*0&8«ll 84^ 1tmo»M^1H8UB£«S)i 
1 8 5, 1 8 6 (i 1 9 C^t) t Mb<D%WI&t&\Z&\<*X\±^ lo 

OLEDikf7^Al 8 3 (cJtLT 1 oo^iJKSM 1 8 4 £*tfraegLT 
. v>^> 0 LED/iftIC*^ff'/18 0^i«18 1i:i±, 0J»^^- 

>18 2^fi^ntv^ 0 tfz, LED/IilC^f 7 7*1 8 0i:*v^ 
(4, &«IH%&(§I1 8 4&ffi=?-m®l 8 4 a, 184b^tU itl81ffl 
j&/^-> 1 8 2 WSf^ttJ 18 2a Zm-r&o 
[0 0 5 1 ] 

LED/mW) I Cm^yy'l 8 0 HfcuTIi, LEDxk^-fMl 83^ 
LED 1 0 6 0Sfc#SB±j&»ib2&fcl 8 1 ©IIM£*lfiLT*ff Estill 84© 

m=f-&ii&i 8 4 a ±i-e©««»:, led i o 6 <n%jb&tmmm&n m 1 8 4 
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ntt&t&i 8 4a tzn%wiz&m-f&wm<7>mmmm 1 8 s^n^etL-c 
mmmm m^-r) zmf&o 

[0 0 5 2J 

ttz, LED /mm I CMfyyi 8 0K*5V>Tt±, &fttlsl&fflt 1 8 4 O 
MJ-mm 1 8 4 b±^<b36« 1 8 1 <7>m&'*9- > 1 8 2 <nm=f-WiL 1 8 2 a ± 
itOittC, H 1 8 4 OSffiT-^ 18 4b 1 8 1 OEHfc/t* 

- y 1 8 2 <7>3STfI*£ 1 8 2 a <h £m&MK&«-f &81l«>flBUE*MI 18 6** 
ix.P>tLO^o »JE*I« 1 8 6 f±, flUff , mkm&nWk 1 8 4 olEid I C 

•t&tzibizm^ mm&mm mnnt-r) £i£tt& 0 

[0 0 5 3] 

m 5 (0«^ii:i^> L E D/mW) I C^f y y 1 8 0 i *Ud\ |£*co V 
Kt3ftx.T«giJEj|MI 1 8 8 6 £ffi^Tv>>z> <7)T% 'bMitRlf 

o 

[0 0 5 43 
[0 0 5 53 

I cm^ yy'l 9 0^^MWi:^t¥Ilt*^o 
[0 0 5 63 

EI 2 OC^^n^ct^H. i6 0lIii(:#^,LED/Ii!lI C«£^y7 
1 9 0t±, «1 9 It, -O^l 9 1 O^ffilzflfilJttlt'bftfcv- M*<£># 

fcv- h*t0^2»#*i|-C****liItt?»l« 1 9 4 %&OfflglJEi£« 1 9 5 
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, 1 9 6 t Z^-f&o %6 OliflfcSltKiS^Tti, 3o<7)LEDxt , 7'f^Al 
9 3 C*t LT 1 o<7)*ffiHJj|&^fli 1 9 4 ^fitv^M 5 <7> 
t*§iS-f&o ifc, LED/IEt&I cm^^yy'l 9 Ooltl 9 1 Ki±, Eft 
1 9 2^fi^f>tLT^^> 0 2£> #lff0!&^IiH 9 4^i±«JKIJUf 1 
9 5, 1 9 6 fflO^fli^flx. ^ tt, « 1 9 2 ^<i»J@£*|Ui 1 9 6 m^M 

(BP*., [n]{£^?->l 9 2<7)^T-fI^) tmz-htiX^^ho 

[0 0 5 7] 

L ED/fERj I C^l^-^-^y 1 9 0 tC£^Tli, L E Dx \£~7 1 )VA 1 9 3 <D 
L ED<D3&jtB±.frt>mR 1 9 1 WlB^gfi LXMm®ffimWk 1 9 4 O^iHf 

&mm<n®wwMm 1 9 5«i^tLt^^„ asusm 1 9 son 

-5) o 

[0 0 5 83 

i/c, L ED/I» I Cm^ y -7" 1 9 0 K^TIi. *flHIS&^m 1 9 4 <0 

a^«_L^t>a6«i 9 \ <DW&^*-y 1 9 2 <D*$=?-ffim±tx°<Dmmz, m 
mms&nm 1 9 4 oam^tt&s 1 9 1 <d®$&;*? - > 1 9 2 o^t-im^ £ 
m^wtc^ic-r^^fli^'fssijie^s 1 9 6^f»x.^^iTv^ 0 i@gijg&&jg 1 9 6 

(i, #!)xJ2\ *«HU?S^flil 9 4COIEI& I C^wm^f^-^m7JOAai^^7t:^ 
C^ffl$tL^> 0 fflgiJEii&Vl 9 6<7>T®Kl±, EIj£&/-??-> 1 9 2 

[HS&jSMI 9 4 tOTO^ya- h * dJ^-f £ KME., IW^I (H^ 

[0 0 5 9] 

» 6 <Dmtmmw%z> l e D/mm i cn^f ^noia *u£\ 7 

-Y W> Krftx.T«8UEiKUB 1 9 5M1 9 6 *fflv»t^&©t, /Mtffc&O 5 " 

o 

[0 0 6 03 

iM^M^tni&^-c, ±gBm^*{i, ±ie^i ^^>^5 
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[0 0 6 1 3 

<m7<Dmmm> 

m 2 1 ti, ^IP/^fil 7 <7)HM^^^-5»^#^1g^fi-eab^ L E V/JBm 

1 C -7° 2 0 0 0— SP*«i&Wum-f¥MI2|-C*&o 

[0 0 6 2 J 

in 2 K^^wi;^ m 7 <Dnmm^i&2> l e D/mm i c^^- * 7° 

2 0 0f±, S«2 0 1 -<75»[2 0 l±K^f?fM£;ft.7^ 9)VM2 0 1 a 
Dxii7 2 0 3 <h, «i2 0 1 OOT^|^0#tt^tL^^- h^c7)^# 

wmx&z>mm&wm2 0 4 t ^imoMjra^ 205, 2 0 6 1 z^-rz 

o I3 2 lCi^^J:^:, fjl 7 <nmnfm^&& L E D/IEtfr I C*t£-f- -y ~f 
2 0 0(i, >^)H2 0 1 a±CMOLEDxlf7^VA 2 0 3i^y^iz 
l^Jt^lMtlt, Jo, #LEDxt"7^^ 2 0 3 7$ni@<7)LED 10 6^f 

mi 8 (^5^»i) n^^n^LED/iEKji cm^yfi 

8 0tffim1-Z>o itz, L E D/Ii I Cl^-f 7 7'2 0 0 Olt 2 0 1 Cli, 
2 0 2timz-btiX^2> 0 ZZX\ ®&;*?-> tli, SI2 0 1 

^wMW^^m^x^nmi-t, mmmmwk2 o 4<e>sb^ 1^201 

^ ^ 'i - & ^^05^ z&m-rz tzfrmm^ 9 - ywrntm^mu. 2 

0 4 1 mm mzmm 204 m^^iEs^tuf^ ^3>m- ^ 

1120 4 tc(2»j@fi!iJi 2 05, 20 6 m<D^mmmz-hn, m^.2 o 1 

Kf±1BgUSE*SUg 2 0 6 fflcO^T-fHt (EP*>, ®&^? - > 2 0 2 OST-fHt) rt ? 
[0 0 6 33 

L E D/IERj I C^l-^^- 7 7°2 0 0 HjoV^Tfi, LEDxtf7^f 2 0 3 <0 

1 EDoi§7tgi5±^^»«2 o i <Dmmz&&LxMmmwm2 o 4<MiH?i 

it±*T'CO^H % LEDO#&^|5i:*f»|l]E&^!ji2 0 4 O^fltt £^n.#J 
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iz&m-t2>wm<Dmmmm2 o 5^nx.^n-rv^ 0 jaguar® 2 o sots 

[0 0 6 43 

S L E D/IEtfr I Ctt^-f- v 1° 2 0 0 K£v>Tti, 4tfttlIIJ$&lE 2 0 4 (7) 
3S^*S2 0 4 b±^*4£2 0 1 <D®ffis*?-> 2 0 2 OSt"W2 0 2 a± 

t-c<Dfti$uz, mmmzmm 2 0 4o^T-Ti*t2 0 4 b tmu2 0 1 ^nn^* 
->2 0 2 <D*$k^mM2 02 at zm^Mizmmi-zM m^mmmrn 2 0 
mz-btix^&o mmmm2 0 6(±, #iuf2\ *fin]s&ifM2 0 4oiei!ji c 
^(Dm^m^^ntj^Afttjnfzfritzmmzti&o ttz. mmmm2 0 6cot 

hij^/^-> 2 0 2 ^mmms&mm 2 0 4 ^1^4-/3- h 
i-zfzfrizmg., mmmmm m^-r) £i£tt& 0 

[0 0 6 5] 

m 7 ^mm^wjzi^^ l e D/mm 1 cn-g-f- ? 7 2 0 ok * *ui\ 7 

o 

[0 0 6 63 

[0 0 6 73 

<|8Wgl§i> 

icm^yy"2 1 0 ^«EB&WK^i-¥®m-e^^>o ®23ii, m8<Dm 

Mfmizi%&*mmn&mmx&zLED/mmic^^v-7°2 1 o<n-i$z 

[0 0 6 83 

0 2 2 3UiH2 3Ci$Ji^J;9 K, % 8 O^JfcJ&BIK^a L E D/IEtb I C 
7°2 1 0 (i, M2 1 1 >1<7)«2 1 1 ±K^*M:£ fitz * 9 )V 
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LEDit:7 ^^A2 13fc, 1 1 O^MKflfi OfaJt £*Lfc->- h 

Vz<r)*mfemwk'c&&$m®&mwk2 %%oib5(ie&jv 2 15, 2 1 6 

t*m-fZ>o m2 2Ilii2 3 K^Sft* «fc o i8<7)HEii:i-?.LED 
XIEtiJl 01^7^2 1011, ^^12 11 alCMWLEDiti7^ ;l, 
A 2 1 3 £ l^jKA^ftit-O^o ttz, LED/mW)I CW y £^y-7°2 1 0<D 

ms.2 1 1 m&'*9->2 1 2^jt x^tLTv^o iTt, mmmmwm2 

1 4^(±1iglJBB*IS2 15,21 6fflcO^TfI^ ? «x.^tL, SS2 1 1 K«MH 
SUEIRV2 1 6ffi<03fHH« (JIP*>, Uj&^?->2 1 2 0«ff«) 7& s fltx.<b 

[0 0 6 9] 

LED /W.W} I Cl^f 77*2 1 Otc&^Tfi, LEDxt*7^^2 1 3 <T> 
LEDO%ftg|Lt^e>&l£2 1 1 tT*flHaJ»*BI2 1 4Wi 

«Lh*-C<7)««tc, L ED<7)|§7fcgp<h*|»[lI^^M2 1 ^SH^tffcfcW&M 
t3««ci-4*RO>|B!giJEII«2 1 5rt ? fltx.<b*i-Cv*£ <> fflSUSd^l 2 1 

[0 0 7 03 

LED/fElfrl 01^7 7*2 1 OtC&W-Tli, i«H2 1 4(0 
^TtM±^^»2 1 1 <Dm&'*?-> 2 1 2Wi«±JtOiitC, * 
«@i$»!g|2 1 4<7)-mTmMtmfo2 l l«/^->2 l 2 03»T^i££& 
fcaWKSMfrf &»KO«»JEi»Ji 2 1 6^1x.^titv^ 0 ISSUE*!® 2 1 6 
t±, Wx.(f, 3Mft®B&SJgS2 1 4 OfESb I C^<7)m^f-^^«^OAm7J<7)^i6 
Kttffl$*i&o »JEI§Uf 2 1 6^T®fC(i, m&'*9->2 1 2 

ll&&Igg2 1 4 t«rr> 3 - h&IIIjB-tafci&KjM, JfPMMI (0^ 

[0 0 7 1 3 

H 8 <D^m%tm^&Z> L E D/mW) I C -y "7° 2 1 0 ct *Ui\ 7 

>f^sK>Ktcftx.rffl»JE«MI2 1 5M2 1 6 &fflv>Tv*£<7)T% /hMffc&tf 
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o 

[0 0 7 2] 

02 4(i, & 8 <D'$m$m<Wh%> L E D/fEft) I C ^2 10 

f&8!£2 1 4<7)^ii7 9 n-t^^%B§6<jtc^i-ipM[ll-e^^o 0 2 4i:^tLSJ: 
*^H5§?SM2 1 4*. *fltiatt»IR^fflOife«2 1 7 (#Ux.f£\ 
±^»i@-J£tiM:U &&ft|B|&&IR2 1 4^**7X1«2 1 7fr 
■bfHJBIU «2 1 l±HI^^#tt^>o dO^K, lHI»xe£^tflM*III»* 
12 1 4<7)m&-?u*:XZJf7AmU2 1 7±-e*fTl-£0-C > 

[0 0 7 33 
[0 0 7 43 

<m9<Dmmfm> 

@2 5ii, Mi^i 9 OliflCiSff M^itt^S L E D/Il 

1 cm^-yy°2 2 o zffi&wizTFirw-mm'e&Zo 

[0 0 7 53 

®2 5 iiZjf; £ti%> x o tc, m9<DmM : Jfmiizi&z>LED/mw)i cm^yy" 

2 2 0(i, H«2 2 It £<£>3£^2 2 1 XK&jg^&S 9 )VM 2 2 1 a 
Dxt'7 ^;^ 2 2 3 t S*£2 2 1 O^ffiKKOttltfcflfcy- hVt<D^i^ 

nm-c3bz>mpM&nm2 2 a w&(om%mmm2 25, 2 2 6 tzm-rz 
o m 2 5 iztfz n& x 9 ^9 <DmMfZWibz&& l ED/mW) 1 c ? 7 

2 2 0li, * 9)VM2 2 1 a_tK«# (0 2 5"C(i8l@) <7)LEDxh°7^^ 
2 2 3 £ l?iJK!£l9ttlt-C^& 0 LED/ISlI C * 7 2 2 0 C(i 

, 2o<7)^HI^M2 2 4 7Wx.<b*iTv*& 0 L E D/Ktt I Cfe&f- 

7 7°2 2 0Olf 2 2 lCli x @|§/^->2 2 2mf)!!ltv^o * 
«IHi&^M2 2 4 Kt±ffigUBE*§UB2 2 5,2 2 6 ffl^T-IHM^x. <b ft, 
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2 2 1 tzttfflgUBB*gS2 2 6fflOSrHBi* (IP*,, ®$&^?->2 2 2 
m tfttZ-btiX^Zo fcis, »9*>$SJfcB)8IKi3HTi;J\ LED/IliICt 
£^ 7 7°2 2 0 ^2 Lrt*&&^Lfc^ 3 #«J£U:K5H!l LX i> X v> 0 
[0 0 7 6] 

L E D/MW} I Cll^^--y^2 2 OK *5 v > T ti\ LED^lf-7^ J^2 2 30 
L ED(7)|§^_h7)^*tS2 2 1 coM^HEtl Lr*ftlSlj^^)jl2 2 4 OSjSHHI 

WfI*£K, LED^3&7^<h#b«[I]l&li)gl2 2 4 ?>SSB^1££ 
C^Mi--i)lfM^iSSlJSE^il 2 2 5«^^tiTv^ c iglj@eH2 2 5 

o 

[0 0 7 7] 

tfz, L E D/IEftj I Cfl-o* f 1 - 7 7°2 2 0 tC^^Tfi, 2 2 4 <7) 

«?-ilt±^f)I«2 2 l<7)[Hgg/^-> 2 2 2(7)^fl«±^ & 
fIIa]l^liM2 2 4(7)^T-f«^M2 2 1 C0[US§/^-> 2 2 2 (D^WMt* 

&nwk<nmw\w.!$m 2 2 6^x.tbn-cv^ 0 2 2 6 

t±, «x.tf, mn^nm2 2 4^iekji c^oi^H^i^oAffi^w/:* 
k^^^o t tz, mmimm2 2 6 0T®tc(i, nij&/^->2 2 2^n*t 
ni{^»M2 2 4 £c?)m^&v3 - h ^n]igi-^>fca6nigi:, SKifeaiii (m^ 

[0 0 7 8] 

n 9 <n-mmm^&z> l e v/wm 1 cii-g-f- ^2 2oc± *u£\ 

ncftx.-cMjraui 2 2 5&t/2 2 6 zm^x^z>(nx\ 'hmitw 
unomm ^^tzir^t^x^, l& i> ii^M^^t < -r & d t a*-? § * 

o 

[0 0 7 9] 

ffij&m<r>m& tmzx$>z> 0 

[0 0 8 0] 
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H2 6(±, ^%W^&&^fagtWZ%8.&&AstzL ED7°'J > h^ y K7 0 0 
^mis&fi^^^l-ifMEIT-^^o 12 6^?^.):^:, LED7 ,| J>K 7 K 
7 0 0(i, ^-*TO7 0 1 <h, ^-^»f7 0 1 !:^$ti/>;LEDi-7 h 

702^ mK<vyt¥m=F$:&mm Ltz u -y K V > XT V 4 7 0 3 t , n y K 
ix>Xri^^ 7 0 3 £#t#1--5>*;i^7 0 4 -h. ti ^> <7)f# 7 0 1 - 7 0 4 £ 
i^t^^7>y7 0 5 t*^-tZ>o LED^7 h 7 0 2 Kit, ±tmiMfm 

(D^mit^m.^h ^led /mm 1 c ^ ? y°xa l e d t v ^ ? y°^mm £ ti 

tv^o LEDi-7 h 7 0 2 -e§§£L£7fcfitf y KP>X7l/^f 7 0 3 ZML 

TMlt^ti^o l ed -7 o >; y h^y K7 o o it, mi-w^m?* 1 ) y ? ^m^n? 

[0 0 8 1 3 

[0 0 8 2] 

[0 0 8 33 
[0 0 8 43 
[0 0 8 53 
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[0 0 8 6] 

«i 3 o Tkm^&m&ttmmLtzi)^ mmmmmmi o 4£, ^'Jv'j^tf 

[0 0 8 7] 
[0 0 8 8] 

[0®offi#.^f^] 

[0 1 ] «0^<7)S 1 <Dmmm\~\%Z> L E D/IEfjf I CMf -y "7°co- 

in 2 ] ^i <wmmm^%z> L E D/ifER) I y y^MWi:^ 

[0 3] II 1 <nmnfm^&2> L E D/IEKi I CII^ y 7 , <?)-^^t7C 

[E4] 03£s 4 -s 4i7|-e^g^M^«H&^n^i-»f®0T^^o 
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m 5 ] mi omnfmizifcz l e D/mm i ca^ ? y°zmwi±^B 

[0 6] (a) ri*<b (e) itli, £ 1 <ry%Wim Z> L E D /JfEfij I 
Cl^f 7 ^O«jt-/n*x«:«EB&Wtz^i-spffi|il-C*4 0 

[EI 7 ] HI <7>nWfm Kffc % L E D /ffift I C y 7°<?) LEDi tf 
7 * ;i/AO«iji"/n4r^ (fOl) *«n&Wtc^i-|»flBia'C*4o 

[El 8 ] mi <V%imm^%kZ> L E D/IERj I v ^LEDiH 0 

[EI 9 ] mi O^illCi^ L E D/I*»j I Cll^f y ^LEDxlf 
[EI 1 0 J EI9^Si 0 -Si oS^§I«i§ef)t:,7tlIlt^4 

o 

[eii i] (a) ( c ) mivmMfmi^&LED/mW) 

[EI 1 2 J *S§9i<Z>$£ 2 (Dmimm^%hZ> L E D/WM I Ct^f y 7°£ 
«n&Wtw^i-2plif|2I-C**o 

[EI 1 3 ] 3 OHlfiWi^ L E D/W.W) I Cl^f -7 -7°^ 

«m&6Dn^-r i F®Ei'e*)^o 

[EI 14] EI 1 3 £ S i 4 - S i 4 *&^&M£1«!^^1-^®E]-C& 

[eii 5] ^§tw<Dm 4 <nnmfmw&z> led /mm i cs^f 7^ 
— ^^^H§6tj^^-r¥®EiT-^>^o 

[ei 1 6 ] t4 <DmmKm\^&z> l e d/k» i cn^f * ro— sb£«e 

[EI 17] 015*Si7-Si 7*fttM0&ffl£«l&WK^tfHB|-e* 

& o 

[ei 1 8 ] #§&w?>£ 5 (Drntrnm^izz l e D/iEta i ci^-f ? -7°^ 

[ei 1 9 ] m 5 (omffifimiztfiZ l e D/vm 1 ca^-f 
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[0 2 0] 6 L E D/ffift I C«^f';7^ 

[ iii 2 i ] ^#§0^ 60 ^ 7 <nmmm »LED /*glft ICl^f 7 -/^ 

[022] ^mmom 8 (omnfm^mz l e d/jeui i 7 -7°^ 

[02 3] fjl 8 OHJfc^JSHC^a L E D/fEUj I Cll^-^ * "/O— «PS:ffit 
[02 4] »8 0HMSSO#4LED/i»I Ctt^ -y -/0*«iaK 
[025] *5£W<7)% 9 vymmmK&Z L E D/IERj I CH £^ y -7°co 

— SI5^MB&Wic^-r¥ : M0-e^)^o 
iw&WK^-t»f Mia 

[02 7] mk<0 LED^r/fAy KO— S»«:«tB&WtC^-r jP^BI-C* 
[02 8] 0 2 7 <7) L E D 7°'; > h ^ y KKffx. fitz L E D T U -f -f- y 

1 0 0, 1 5 0, 1 6 0, 1 7 0, 1 8 0, 1 9 0, 2 0 0, 2 1 0, 2 2 0 

led /WM I cm^ yy\ 

101, 1 8 1, 191, 201, 211, 221 m^L, 

ioia frmmomfa 
ioib ^y y'mmmm. 

10 2 X 9 )Vm, 

103, 1 7 1, 183, 193, 203, 213, 223 xh^Jry^^ 
7^VA (LEDxt°7Y^i.) , 

104, 184, 194, 204, 214, 2 24 4M*mj$${|^ 
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105, 185, 195, 205, 215, 225 «JK!&1> 

106 led mytuximjtmm.) , 

10 7 lEftd I C , 

10 7a IE»d I COISSU^T-Tlit, 

111 GaAs3>?ni (nIGaAsi) , 

112 AlGaAsT^77Ki (nMA l x Gai_ x As@) , 

113 A 1 G a A si%&m (nIA 1 y G a i _ y A s/f) , 

114 AlGaAsi^77Ki (nIA l z Gai- z Asi) , 

115 GaAsn>^^ M (GaAsll*|^Zn i£tfe«*ft) , 
115a GaAs3>^M, 

116 Z nt£tfeft«. 

i 1 7 mm. 

118 ^y>^7 0 ( ? '4 v > ^i^ff It) , 

120 LEDxtf7>f^MffliS, 

12 1 G a A s 

12 2 GaAsA^rf, 

123 ( A 1 G a ) InPi'7f>nF-;7l, 

124 a i a swmm, 

1 2 5 J- y^-yym, 

13 0 SOI 
13 1 v'Jn 

132 ffl^ii^S i O 2« (B OXf) , 

13 3 y'Jnvl (SOU) , 

13 3a , 

182, 192, 202, 212, 222 mffi.<D®m^* - 

186, 196, 206, 216, 226 fflSUSffiUB. 

7 0 0 LED7 0, J>hA 7 K\ 

7 0 2 K 

7 0 3 tf v FU>XTU4 o 
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AlGaAs T^7»y FJ1 
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AlAs SIJbI® 
123 (AlGn)InP 

122 

GaAs A*.y7 7 jg 
121 

GaAs Hjtg 
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tz* 9 1 0 2 t , ^il/fl 0 2 -LKftlj «9 fttt ib ftfc -> - h LEDxt' 

»IH^II10 4^tt^o itz* ^-mmM&mmiZ, LEDxlf^yt^ 
7^^103«LED10 6 (Dmjtm±.frhmmi 0 l<7)iMHlSLTli 
Hl^flil 0 4C0^TM^1 0 7 a±^^^fM^ffM$tL, LEDxif^y 
t^7^Vil03OLED106 -h^ffUJI^lim 1 0 4 <Dm=fWM 1 0 7 a t 

*m%mz&m&zmwk<r>mmmM 1 o 5 ^w-r^o 
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